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Abstract Research into underwater wireless networks that enable the monitoring and controlling of the ocean
environment has been continuing for disaster prevention and military purposes, as well as for the exploitation of ocean
resources throughout the world. A research group led by Hoseo university has been studying a distributed underwater
monitoring and controlling network. In this study, we developed an interpolator for acoustic communication between
an underwater base station controller and underwater base station, which is included in this network. The underwater
acoustic communication provided by this network defines four links whose sampling rates are different. Low power
consumption is one of the most important requirements.

Therefore, we adopted CIC interpolators, which are known to act as filters with a low power consumption, and some
CIC interpolators with an appropriate changing rate were selected depending on the link. However, these interpolators
have a large passband drop and wide transition region. To solve these problems, we added a compensator and
half-band filter. After verifying the algorithm by using Matlab, we designed and verified it with Verilog-HDL in a
ModelSim environment.
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Table 1. Carrier frequency, baseband data rate, DAC
sampling rate, and sampling rate changing

factor according to links

Carrier Baseband DAC Sampling rate
Link | frequency data rate sampling rate changing factor
(FC) (FB) (Fs DAC) (R:Fs pac/F) g}L
ULO 12 KHz 5 Ksps 1 Msps 200
ULI 18 KHz 5 Ksps 1 Msps 200
UL2 65 KHz 10 Ksps 1 Msps 100
DL 5.5 KHz 5 Ksps 1 Msps 200
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Fig. 1. Magnitude of frequency response of the 1st
CIC interpolator, the 2nd CIC interpolator,
the 3rd CIC interpolator and the cascaded
CIC interpolators (a) in the frequency range
from 0 to 500 KHz, and (b) from 0 to 5 KHz
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Fig. 2. Blockdiagram of the interpolator
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Fig. 4. Magnitude of frequency response of the

compensation filter, 1st CIC interpolation
filter, halfband filter and the Comp.-CIC
-halfband cascaded filter.
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Fig. 5. Verilog-HDL simulation results; data in: input
data, data_out cmp: output of compensation
filter, data_out 1stCRC : output of the Ist CIC
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halfband filter, data out 2ndCIC : output of
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Fig. 6. FFT results of (a) basdband signals, (b)
output signals of comp.-1st CIC-halfband
cascaded filter, (c) output signals of 2nd
CIC interpolator, and (d) output signals of
3rd CIC interpolator
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